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In the mononuclear title complex, [Ag(C5Hi2N2S)- 
(CigHi5P)3](CH3COO) CH30H, the Ag^ ion is in a distorted 
tetrahedral coordination geometry formed by three P atoms 
from three triphenylphosphane ligands and one S atom from 
an A^jN'-diethylthiourea hgand. In the crystal, the acetate 
anion is connected to the complex molecule via a pair of N— 
H- ■ O hydrogen bonds [graph-set motif RliS)] and the solvent 
methanol molecule is connected to the anion vm an O— H- ■ O 
hydrogen bond. This aggregate is further connected through a 
weak C— H- ■ O hydrogen bond, forming a chain along [100]. 
In addition, sixfold phenyl embraces with intermolecular 
distances of 6.6463 (13)-6.667 (2) A are arranged in a chain 
along [001]. The combination of hydrogen bonding and 
phenyl- ■ phenyl interactions leads to the formation of a 
two-dimensional network parallel to (010). 

Related literature 

For structural reports on silver(I) complexes containing thio- 
urea derivatives as ligands or mixed-ligands with triphenyl- 
phosphane, see: Bowmaker et al. (2010); Riiffer et al. (2011); 
Pakawatchai et al. (2012). For potential apphcations of 
silver(I) complexes, see: Ferrari et al. (2007); Isab et al. (2010). 
For details of sixfold phenyl embraces, see: Dance & Scudder 
(2000); Scudder & Dance (2001). For hydrogen-bond graph- 
set analysis, see: Etter et al (1990). 



Experimental 

Crystal data 

[Ag(C5H,2N2S)(Ci8H,5P)3]- 
(C2H302)CH40 

Mr = 1117.99 
Monoclinic, P^Jn 
a = 12.950 (3) A 
b = 21.903 (6) A 
c = 19.915 (5) A 

Data collection 

Bmker SMART APEX CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS: Bruker, 2012) 
= 0.608, r„,„ = 0.746 

Refinement 

R[F^ > 2a(F^)] = 0.053 
wR(F^) = 0.120 
S = 1.00 

16670 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



P = 103.201 (4)° 
V = 5500 (2) a' 
Z = 4 

Mo Ka radiation 
11 = 0.54 mm"' 
r = 100 K 

0.18 X 0.15 X 0.11 mm 



59032 measured reflections 
16670 independent reflections 
10564 reflections with / > 2cr(/) 
Ri„, = 0.093 



653 parameters 

H-atom parameters constrained 
Ap„„ = 1.23 e A"' 
Ap„i„ = -1.13 e A"' 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


Nl-Hl-Ol 


0.88 


1.93 


2.811 (3) 


176 


N2-H2- ■ 02 


0.88 


1.89 


2.754 (3) 


168 


03-H3D- ■ Ol 


0.87 


1.86 


2.724 (4) 


177 


C34-H34- ■ 02' 


0.95 


2.52 


3.394 (4) 


154 



Symmetry code: (i) x — 1, _v, z- 

Data collection: APEX2 (Bruker, 2012); cell refinement: SAINT 
(Bruker, 2012); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL2012 (Sheldrick, 2008) and SHELXLE 
(Hiibschle et al, 2011); molecular graphics: Mercury (Macrae et al, 
2008); software used to prepare material for publication: SHELXL97 
(Sheldrick, 2008) and publCIF (Westrip. 2010). 

Financial support from the Department of Chemistry, 
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would hke to thank Dr Matthias Zeller for valuable sugges- 
tions and assistance with the X-ray structure determination 
and use of structure refinement programs. 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: LH5701). 
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(/V,/V'-Diethylthiourea-/<:S)tris(triphenylphosphane-/<:P)silver(l) acetate methanol 
monosolvate 

Yupa Wattanakanjana, Arunpatcha Nimthong and Chanakan Kamrod 

1 . Experimental 

Triphenylphosphane, PPhs (0.31 g) was dissolved in 30 mL of methanol at 338 K and then silver acetate, AgOAc (0.10 g) 
was added. The mixture was stirred for 2 hr and then A^,A^'-diethylthiourea, detu (0.08 g) was added and the new reaction 
mixture was heated under reflux 5 hr where upon the precipitate gradually disappeared. The resulting clear solution was 
filtered off and left to evaporate at room temperature. The crystalline complex, which deposited upon standing for several 
day, was filtered off and dried in vacuo. 

1 .1 . Refinement 

Reflections -1 1 1, 0 2 0, 0 -2 1, 1 1 0, -1 0 1, -1 -1 1, 0 0 2, 0 1 1, 0 -1 1, 0 1 2, 0 -1 2, 1 1 1, -1 3 1 and -2 2 3 were 
affected by the beam stop and were omitted from the refinement. All H atoms were positioned geometrically and refined 
using a riding-model with C— H = 0.98 A (CH3), and Ui,o(H) = 1.5 Ueq(C); 0.99 A (CH2), and Uis„(H) = 1.2 Ueq(C); 0.95 A 
(aryl H), and Uis„(H) = 1.2 Ueq(C); 0.88 A (NH), and U^H) = 1.2 Ue,(N); 0.84 A (OH), and Uiso(H) = 1.5 Ueq(0). 

2. Results and discussion 

A large number of structural reports on silver(I) complexes containing thiourea derivatives as ligands or mixed-ligands 
with triphenylphosphane have been studied in recent years (Bowmaker et al, 2010; Riiffer et al, 2011; Pakawatchai et 
al, 2012) because these complexes have many applications. Some of these complexes show interesting luminescence 
properties (Ferrari et al, 2007) and exhibit significant biological activities (Isab et al, 2010). The sixfold phenyl 
embraces (6PE) is a common motif of a pair of threefold XPhs moieties to form a concerted cycle of six edge-to-face 
(EF) motifs between six phenyl groups, leading to a formation one-, two-, and three-dimensional supramolecular 
networks (Dance & Scudder, 2000; Scudder & Dance, 2001). Herein, we report the crystal structure a silver(l) complex 
containing triphenylphosphane and 7V,A^-diethylthiourea. 

In the mononuclear title complex, [Ag(C5Hi2N2S)(Ci8Hi5P)3]-CH3COO-CH30H, the Ag' ion adopts a distorted tetra- 
hedral geometry formed by three P atoms from three triphenylphosphane ligands, one S atom from a TV^A^'-diethylthiourea 
ligand (Fig.l). The angles at the Ag' ion vary from 91.66 (3)° to 115.50 (3)°. In the crystal, the acetace anion is linked to 
the complex molecule via Nl — H1--01 and N2 — H2---02 hydrogen bonds [graph-set motif R^2(8); Etter et al., 1990] and 
the solvent methanol molecule via an 03 — H3il'---01 hydrogen bond. Each cation-anion pair is linked through a weak 
C2>4{sp^) — H34—02' hydrogen bond, forming chains along the a-axis direction (see Table 1 and Fig. 2 ). In addition, 
sixfold phenyl embraces (6PE) with intermolecular distances Pl-Pl" and P3-P3™ of 6.6463 (13) A and 6.667 (2) A, 
respectively (symmetry code: (ii) 1-x, 1-y, -z; (iii) 1-x, 1-y, 1-z) are arranged in one-dimensional zigzag chains along the 
c-axis direction (Fig. 3). The combination of hydrogen bonding and phenyl— phenyl interactions lead to the formation of a 
layer network parallel to (010) (Fig. 4). 
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Figure 1 

The molecular structure with displacement ellipsoids drawn at the 30% probability level. The acetate anion and methanol 
molecule are omitted for clarity. 
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Figure 2 

Part of the crystal structure with N — H - 0 and O — H - 0 hydrogen bonds shown as red dashed lines (symmetry code (i): 
x-l,y, z). 




Figure 3 

Part of the crystal structure with phenyl- - phenyl interactions shown as dashed lines, which link molecules into one- 
dimensional zigzag chains (symmetry codes; (ii) 1-x, 1-y, -z; (iii) 1-x, 1-y, 1-z). 
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(iV,iV'-Diethylthiourea-/(-S)tris(triphenylphosphane-/i:P)silver(l) acetate methanol monosolvate 



Crystal data 

[Ag(C5H,2N2S)(C,8Hi5P)3](C2H302)-CH40 

M,= 1117.99 
Monoclinic, P2\ln 
a = 12.950 (3) A 
6 = 21.903 (6) A 
c= 19.915 (5) A 
P= 103.201 (4)° 
V= 5500 (2) A' 
Z = A 



F(000) = 2328 
Z),= 1.350 

Mo Ka radiation, i = 0.71073 A 

Cell parameters from 5990 reflections 

6* = 2.3-25.9° 

fi = 0.54 mm"' 

T= 100 K 

Block, colourless 

0.18 X 0.15 X 0.11 mm 



Data collection 



Bruker SMART APEX CCD 

diffractometer 
Radiation source: fine focus sealed tube 
m and n scans 

Absorption correction: multi-scan 
Bruker, 2012) 
= 0.608, r^ax = 0.746 
59032 measured reflections 



16670 independent reflections 
10564 reflections with /> 2a{I) 
Rm = 0.093 

dmax = 30.6°, ^min = 2.5° 

A = -18^18 
/c= -30^31 
/ = -28^27 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2a{I^y\ = 0.053 
wR{F^) = 0.\2Q 
S= 1.00 

16670 reflections 
653 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal S5mimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


^-'iso ' ^eq 


Agl 


0.33154(2) 


0.60067 (2) 


0.22458 (2) 


0.01296 (6) 


SI 


0.33683 (6) 


0.72215 (3) 


0.22711 (4) 


0.01798(16) 


PI 


0.40233 (6) 


0.55336 (4) 


0.12895 (4) 


0.01430 (16) 


P2 


0.13005 (6) 


0.60018 (4) 


0.19850(4) 


0.01245 (14) 


P3 


0.41323 (6) 


0.56197 (3) 


0.34445 (4) 


0.01342 (15) 


Nl 


0.4563 (2) 


0.77443 (12) 


0.14991 (12) 


0.0179 (5) 


HI 


0.5131 


0.7954 


0.1471 


0.021* 


N2 


0.5416 (2) 


0.75355 (11) 


0.26029 (12) 


0.0151 (5) 


H2 


0.5981 


0.7696 


0.2495 


0.018* 


CI 


0.4519(2) 


0.75171 (13) 


0.21146(15) 


0.0162 (6) 


C2 


0.3736 (3) 


0.76719(16) 


0.08743 (16) 


0.0233 (7) 


H2A 


0.3153 


0.7964 


0.0878 


0.028* 


H2B 


0.3442 


0.7253 


0.0854 


0.028* 


C3 


0.4183 (3) 


0.77859(18) 


0.02503 (17) 


0.0306 (8) 


H3A 


0.4444 


0.8207 


0.0261 


0.046* 


H3B 


0.3627 


0.7723 


-0.0169 


0.046* 


H3C 


0.4769 


0.7502 


0.0253 


0.046* 


C4 


0.5515 (3) 


0.73090(15) 


0.33009 (16) 


0.0213 (7) 


H4A 


0.5179 


0.6902 


0.3285 


0.026* 


H4B 


0.5144 


0.7589 


0.3558 


0.026* 


C5 


0.6670 (3) 


0.72634 (16) 


0.36683 (17) 


0.0274 (8) 


H5A 


0.6990 


0.7671 


0.3710 


0.041* 


H5B 


0.7042 


0.6999 


0.3404 


0.041* 


H5C 


0.6727 


0.7091 


0.4129 


0.041* 


C6 


0.5431 (2) 


0.57060 (14) 


0.13891 (15) 


0.0153 (6) 


C7 


0.5741 (3) 


0.63004(15) 


0.15736(18) 


0.0250 (7) 


H7 


0.5228 


0.6590 


0.1640 


0.030* 


C8 


0.6792 (3) 


0.64759 (16) 


0.16616(18) 


0.0272 (8) 


H8 


0.6998 


0.6885 


0.1784 


0.033* 


C9 


0.7535 (3) 


0.60516(17) 


0.15701 (18) 


0.0275 (8) 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: mixed 

H-atom parameters constrained 

w = l/[c72(i^„2) + (0.0439P)2 + 1.6753P] 

where /' = (i^o^ + 2F/)/3 
(A/(7)^ = 0.002 
Apmax= 1.23 eA-3 
Apmn = -1.13 e A"' 
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H9 


0.8256 




CIO 


0.7228 (3) 


0.54571 


TT1 A 

HIO 


0.7746 


A C 1 Z''> 

0.5163 


Cll 


0.6177 (2) 


0.52847 


TT1 1 

Hll 


0.5970 


0.4878 


C12 


A T ,1 1 A /'^\ 

0.3419 (2) 


A C70 A 1 

0.57843 


C13 


A T AOO /T\ 

0.3988 (3) 


0.60774 


TT1 T 


A A TTi 

0.4723 


A ^ 1 

0.6157 


/I 

C14 


0.3486 (3) 


A C C 1 

0.62551 


TT1 A 

H14 


A 1 ones 

0.3879 


0.6458 


C15 


0.2425 (3) 


0.61386 


TT1 C 


A -^AOA 


A £^'~\ C A 

0.6254 




A 1 O y1 ii; /I \ 

(J.lo4o (i) 


A C O C 1 T 

0.58513 


TT1 ZT 

H16 


A 1 1 1 

0.1112 


0.5772 


C17 


0.2338 (3) 


A C/'OAA 

0.56809 


H17 


0.1935 


0.5490 




A 1 AC /I /0\ 


A /IT AAA 

0.4 /ooy 


C19 


A /( 1 A'1 

0.4193 (3) 


f\ AO /'I C 

0.43635 


TT1 A 

H19 


0.4397 


0.4567 


C20 


0.4133 (3) 


0.37296 


HzO 


A /I -3 AC 

0.43UD 


0.3D03 


C21 


0.3829 (3) 


A 1 /I AA 

0.34290 


H21 


A O T O O 

0.3783 


0.2996 




0.3588 (3) 


A 1 TzT 1 A 

0.37610 


H22 


0.3373 


A T C C >l 

0.3554 


C23 


0.3658 (2) 


A /I O A 1 T 

0.43917 


H23 


0.3503 


0.4614 


Cz4 


A AZ: A A ^'^ \ 

0.0644 (2) 


A znA 

0.62679 




A 1 AA 1 /1\ 

0.1001 (3) 


A ^OAC7 

0.68057 


H25 


0.1595 


0.7013 


C26 


A A /I AO /"> \ 

0.0493 (3) 


A T A ,1 1 A 

0.70410 


H2o 


A AT? 

0.0732 


A T /I 1 '? 

0.7413 


C27 


A A'? CO 

—0.0358 (3) 


0.67363 


H27 


-0.0705 


0.6899 


C26 


A AT A 1 /0\ 

-0.0701 (3) 


A 1 A /I O 

0.61942 


H26 


A 1 

—0.1275 


A C ATA 

0.5979 


C29 


A AO 1 A /0\ 

-0.0214 (2) 


0.59630 


H29 


-0.0465 


0.5595 


C30 


A AZ^AA /'^\ 

0.0609 (2) 


0.64181 


C31 


0.0768 (2) 


0.62282 


TTT 1 

Mil 


A ^ ^ An 

0.1247 


A C AAC 

0.5905 


C32 


0.0227 (3) 


0.65100 


TTT 

H32 


0.0322 


0.6373 


C33 


-0.0451 (3) 


0.69919 


H33 


-0.0820 


0.7185 


C34 


-0.0593 (3) 


0.71940 


H34 


-0.1047 


0.7531 


C35 


-0.0071 (2) 


0.69032 


H35 


-0.0179 


0.7037 





A 1 /T^ C 
U.lOZJ 


A All * 


(16) 


A 1 T AOC /I A\ 

0.13985 (19) 


0.0284 (8) 




A 1 Af\ 

0.1349 


A AO A A 

0.034* 


(15) 


0.129 / / (1 /) 


A AO 1 C 

0.0215 (/) 




All 

0.1166 


0.026* 


(14) 


A A/1 1 /T/- /I C\ 

0.041OO (15) 


A Ai a 1 /z:\ 

0.01 /I (6) 


/I A\ 

(14) 


A AAA'>'^ /I Z'\ 

-0.00032 (16) 


A A'^A'> /'7\ 

0.0203 (7) 




A A 1 /: c 
O.Ui65 


A AO /I * 

0.024^ 


(15) 


-0.06685 (17) 


A AO CT /'0\ 

0.0257 (8) 




—0.0950 


A AO 1 * 

0.031^ 


/I A\ 

(14) 


-0.09221 (17) 


A AOO /0\ 

0.0253 (8) 




A 1 a OA 

— O.ljoO 


A ATA* 


(15) 


A AC A^^^ {\ (^\ 

U.UjUOO (iO) 


U.UZZo (/) 




-0.0678 


A AOTsk 

0.027* 


(15) 


AAICTI CK £L\ 

0.015/1 (lo) 


A AOAA ^^\ 
0.0209 (/) 




0.0441 


A AO C rfs 

0.025* 


(14) 


vAZZk)/ (15) 


A A1 /TO 

U.UIOZ (0) 


(15) 


A 1 OOAT /I '7\ 

0.18297 (17) 


A AO A O /'7\ 

0.0243 (7) 




A z: 1 
0.2261 


A AOA* 

0.029^ 


(17) 


A lOAC^ /I A\ 

0.18082 (19) 


A AO f\A /0\ 

0.0304 (8) 






U.U30 


(15) 


All AAI /1 A\ 

0.11903 (19) 


A AO /TO /0\ 

0.0262 (8) 




All nci 
U.ll /9 


A AO 1 * 
0.03 1^ 


(16) 


U.U584/ (18) 


A AO/1 A tn\ 

0.0249 (/) 




A A 1 C£ 

0.0156 


A AOA* 

0.030* 


(15) 


U.U5958 (16) 


A Ai c\n i'n\ 
0.019/ (/) 




0.0175 


A AO A rf; 

0.024* 


(13) 


U.1125 / (15) 


U.U14/ (6) 


(14) 


A AOOCA /I ^\ 

0.08859 (16) 


A A 1 A /I 

0.0194 (7) 




All CA 

U. 1 159 


A A^ 1 * 


(16) 


0.02476 (17) 


A AO /'I /0\ 

0.0261 (8) 




A AAA! 


A AO 1 ^ 

0.031^ 


(16) 


A A1 CAO /1 ^\ 

—0.01598 (16) 


A AOCA /'n\ 

0.0250 (7) 




A ACAC 


A AOA* 
0.030^ 


(16) 


U.UU689 (1 /) 


A AO /I o /n\ 

0.0243 (/) 




A A'^ 1 C 

-0.0215 


A AOA* 

0.029* 


(15) 


U.U / lU / (15) 


A A 1 A 1 //r\ 

u.uiyi (O) 




0.0869 


A AO O rfs 

0.023* 


(15) 


U./551U (15) 


(J. 1)16/ (6) 


(16) 


0.32355 (16) 


A AOOT /TX 

0,0227 (7) 




A O /I A A 


A AOT* 
U.UZ 


(18) 


0.36770 (18) 


A AOAO /0\ 

0.0293 (8) 




A /( 1 /I A 

U.414U 


A AOC* 

U.Uj5 


(17) 


0.34413 (18) 


0.0289 (8) 




0.3744 


0.035* 


(16) 


0.27687 (19) 


0.0278 (8) 




0.2613 


0.033* 


(15) 


0.23211 (16) 


0.0193 (7) 




0.1856 


0.023* 
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A AO 1 C 

U.UolD \l) 


A cn 1 o 
0.52212 


(14) 


A TAAAA 
0.20000 


(A A\ 

(14) 


A A 1 1 

0.0161 (6) 


C37 


A AA/I/T /OX 

-0.0046 (3) 


A C A O 

0.50528 


(16) 


A O T 

0.22687 


(17) 


A A-^ /I O /n\ 
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Atomic displacement parameters (A^) 











U" 








LI 


Agl 


0.01191 (10) 


0.01405 (10) 


0.01316(10) 


0.00088 (10) 


0.00339 (8) 


0.00021 (9) 


SI 


0.0162 (4) 


0.0138 


(3) 


0.0248 (4) 
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0.0066 


(3) 
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PI 


0.0138 (4) 


0.0157 


(4) 
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0.0027 (3) 


0.0046 


(3) 
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P2 
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P3 
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Nl 
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N2 
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(13) 


0.0154(12) 
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CI 
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(14) 
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0.0003 (12) 
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(13) 
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C2 
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0.0026 (14) 
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(13) 
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C3 
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0.0186(17) 
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C4 
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0.0188 
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0.0011 (14) 
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(14) 


0.0052 (13) 


C5 


0.0296 (19) 


0.0205 


(17) 
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C6 
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0.0126 (14) 
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-0.0001 (11) 


C7 


0.0235 (17) 
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(17) 


0.0336 (19) 


0.0017 (14) 


0.0117 


:i5) 


-0.0071 (15) 


C8 


0.0240(18) 


0.0214 


(18) 


0.038 (2) 


-0.0071 (15) 


0.0107 


(16) 


-0.0100 (15) 


C9 


0.0156(15) 


0.0313 


(19) 


0.0356(19) 


-0.0039 (15) 


0.0056 


(14) 


-0.0097(16) 


CIO 


0.0160(16) 


0.0262 


(19) 


0.043 (2) 


0.0010(14) 


0.0067 


(16) 


-0.0130(16) 
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0.0165 (15) 


0.0196 


(16) 


0.0278 (17) 


-0.0002 (13) 


0.0037 


(14) 


-0.0092 (13) 


C12 


0.0205 (16) 


0.0159 


(15) 


0.0158 (15) 


0.0043 (13) 


0.0061 


(13) 


-0.0004 (12) 
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0.0244 (16) 


0.0164 


(16) 


0.0205 (15) 


-0.0002 (14) 


0.0063 


(13) 


-0.0007 (12) 


C14 


0.040 (2) 


0.0176 


(16) 


0.0215 (17) 


-0.0024 (15) 
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(16) 


0.0005 (13) 


C15 


0.040 (2) 


0.0160 


(17) 


0.0172 (16) 


0.0061 (15) 
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(15) 


-0.0012 (12) 
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0.0214 (16) 


0.0245 


(18) 


0.0200 (16) 


0.0091 (14) 


-0.0009 (14) 


-0.0033 (13) 


C17 


0.0195 (16) 


0.0222 


(17) 


0.0217 (16) 


0.0057 (14) 


0.0059 


(13) 


-0.0010 (13) 


C18 


0.0137(14) 


0.0189 


(15) 


0.0165 (15) 


0.0021 (12) 


0.0043 
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0.0285 (18) 


0.0238 


(18) 
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0.0228 


(17) 
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0.0035 
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0.0145 (15) 
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-0.0014 (14) 
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-0.0015 (13) 


C30 
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A AAC 1 CI OA 

U.OODl (Iz) 




(lo) 


0.0z86 (ly) 


0.0165 


(15) 


A AA1 n ^'^ A\ 
—0.001 / (14) 


A AAAA /"I lA 
U.UU60 (13) 


A AAAO CI lA 

0.0068 (13) 


CD / 


AA1C5 

U.U1D3 (ID) 


A AO /I /^0\ 

U.U34 (Z) 


0.0207 


(16) 


A AAO O / 1 A\ 

U.UU33 (14) 


A AAT A /^ 1 0 A 
U.UU/U (13) 


A AAO C /'^ A\ 

— U.UUzD (14) 


CDo 


A AO O C /I 

U.UzzD (1 /) 


A AO 1 O / 1 T\ 

U.Uzlz (1 /) 


0.0273 


(18) 


A AAO A /■ 1 /I \ 

U.UU3U (14) 


A AAOT /■ 1 /I A 
U.UU8 / (14) 


A A A IT / 1 /I A 
— U.UUl / (14) 




A A1 /"I ^\ 

U.UiyD (ID) 


A AOAO ^^ ^\ 
U.UzU8 (16) 


0.0218 


(16) 


A AAOO CI /1\ 

— U.0Uz8 (14) 


A AAOO CI 'lA 

U.UU8Z (13) 


A AA1 A /I lA 
0.U016 (13) 


Ul 


A AO 1 ^ /! o\ 

KiSilVZ) (iz) 


A A'J'JC /1 A\ 

O.vijz) (14) 


0.0244 


(12) 


A AAli 1 CI 1 \ 

— 0.U031 (11) 


A AAic ^^ AA 
U.0U3D (10) 


A AAOO d 1 A 
U.OUyZ (11) 


02 


0.0216(12) 


0.0336 (14) 


0.0342 


(14) 


-0.0056 (11) 


0.0010(11) 


0.0152(11) 


C60 


0.0153 (15) 


0.0198(16) 


0.0252 


(17) 


0.0018(13) 


0.0119(13) 


-0.0011 (13) 


C61 


0.034 (2) 


0.037 (2) 


0.036 (2) 


-0.0158 (19) 


0.0097 (17) 


0.0049(18) 


03 


0.0531 (18) 


0.0419(17) 


0.0307 (15) 


0.0131 (14) 


0.0122(13) 


0.0079 (12) 


C62 


0.035 (2) 


0.051 (3) 


0.029 (2) 


0.002 (2) 


0.0062 (18) 


0.0029(18) 



Geometric parameters (A, °) 



Agl— PI 


2.5178 (9) 


C27— C28 


1.381 (5) 


Agl— P3 


2.5264 (9) 


C27— H27 


0.9500 


Agl— P2 


2.5415 (10) 


C28— C29 


1.386 (4) 


Agl— SI 


2.6619(10) 


C28— H28 


0.9500 


SI— CI 


1.717(3) 


C29— H29 


0.9500 


PI— C12 


1.821 (3) 


C30— C35 


1.389(4) 


PI— C6 


1.827 (3) 


C30— C31 


1.395 (4) 


PI— C18 


1.830 (3) 


C31— C32 


1.387(4) 


P2— C36 


1.824 (3) 


C31— H31 


0.9500 


P2— C24 


1.824 (3) 


C32— C33 


1.384 (5) 


P2— C30 


1.834 (3) 


C32— H32 


0.9500 


P3— C48 


1.828 (3) 


C33— C34 


1.382 (5) 


P3— C54 


1.829 (3) 


C33— H33 


0.9500 
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1.833 (3) 


Nl — CI 


1.336 (4) 


Ml — C.2 


1.453 (4) 


Nl — HI 


0.8806 


N2 — CI 


1.334 (4) 


N2 — C4 


1 A C A / A\ 

1.454 (4) 


N2 — H2 


A OOAT 

0.8807 


C2 — C3 


1.507 (4) 


Cz — HzA 


A AAAA 


C2 — H2B 


A A A A A 

0.9900 


C3 — H3A 


A AOAA 

0.9800 


C3 — H3B 


A AOAA 

0.9800 


C3 — H3C 


A AOAA 

0.9800 


C4 — C5 


1.510 (5) 


/-^ /I T T /I A 

C4 — H4A 


A A A A A 

0.9900 


/I TT /f T~> 

C4 — H4hs 


A AAAA 

0.9900 


Cj — HdA 


A AOAA 

o.yooo 


C5 — H5B 


A AOAA 

0.9800 


C5 — H5C 


A AOAA 

0.9800 


Co — Cll 


1 no / A\ 

1.378 (4) 


Co — C/ 


1.36/ (4) 


C7 — C8 


1 1 o^ /c\ 

1.386 (5) 


C7 — H7 


0.9500 


C8 — C9 


1 T OA /C\ 

1.380 (5) 


r^O TTO 

L8 — H8 


A ACAA 

0.9500 


C9 — CIO 


1.381 (5) 


C9 — H9 


0.9500 


CIO — Cll 


1 TOO ^ A\ 

1.383 (4) 


r^l t\ TT1 A 

CIO — ^HIO 


A ACAA 

0.9500 


Cll — Hll 


0.9500 


C12 — C13 


1.391 (4) 


C12 — C17 


1.396 (4) 


C13 — C14 


1.391 (4) 


C13 — H13 


0.9500 


C14 — C15 


1.375 (5) 


f~^-\ A TT1 /( 

C14 — H14 


A ACAA 

0.9500 


C15 — C16 


1 TOO /C\ 

1.388 (5) 


1 C TT 1 C 

C15 — H15 


A ACAA 

0.9500 


Clo — CI 7 


1 T O 1 / /I \ 

1.381 (4) 


^ TT1 ^ 

Clo — ^Hlo 


A ACAA 

0.9500 


r~< 1 -7 TT 1 T 

C17 — H17 


A ACAA 


C18 — C23 


1 T A'l /AX 

1.392 (4) 


C18 — C19 


1.393 (4) 


C19— C20 


1.391 (5) 


C19— H19 


0.9500 


C20— C21 


1.372 (5) 


C20— H20 


0.9500 


C21— C22 


1.382 (5) 


C21— H21 


0.9500 



C34 — C35 


1 T A 1 i A\ 

1.391 (4) 


C34 — H34 


0.9500 


C35 — H35 


A ACAA 

0.9500 


C3o — C37 


1 '^A'^ f A\ 

1.392 (4) 


C36 — C41 


1 T Al / -1 \ 

1.393 (4) 


C37 — C38 


1.392 (5) 


C37 — H37 


A ACAA 

0.9500 


C38 — C39 


1.371 (6) 


r^'^ O TTT O 

C3o — Hi 8 


A ACAA 

0.9500 


C39 — C40 


1 TTC { C\ 

1.375 (5) 


^TA TTTA 

C39 — H39 


A ACAA 

0.9500 


C40 — C4 1 


1 T T? i A\ 

(4) 


Af\ TT /I A 

C40 — H40 


A ACAA 

0.9500 


/I 1 TT/( 1 

C41 — ^H41 


A ACAA 

0.9500 


C42 — C47 


1.388 (4) 


C42 — C43 


1.393 (4) 


C43 — C44 


1 o on f A\ 

1.387 (4) 


C43 — H43 


A ACAA 

0.9500 


C44 — C45 


1.384 (4) 


A A TT/I /I 

C44 — H44 


A ACAA 

0.9500 


C45 — C4o 


v.i 1 1 (4) 


AC TT A c 

C45 — H45 


A ACAA 

0.9500 


C46 — C47 


1.392 (4) 


A H IT A £^ 

C4o — H4o 


A ACAA 

0.9500 


C4 / — H4 / 


A ACAA 

0.9500 


C48 — C53 


1.391 (4) 


C48 — C49 


1.392 (4) 


/"^ /t A /^C A 

C49 — C50 


1.396 (4) 


C49 — H49 


A ACAA 

0.9500 


C50 — C51 


1.372 (5) 


T TC A 

C50 — ^H50 


0.9500 


/"'CI /^c^ 

C51 — C52 


1 1 f A\ 

1.383 (4) 


CM — ^H51 


A ACAA 

U.9500 


C52 — C53 


1.395 (4) 


T TC 

C52 — H52 


0.9500 


^CO TTO 

C53 — H53 


A ACAA 

0.9500 


Z"' C /f C A 

C54 — C59 


1 T AC ^ A\ 

1.395 (4) 


C54 — C55 


1 T AC ^ A\ 

1.395 (4) 


C55 — C56 


1.384 (4) 


/^CC TTCC 

C55 — H55 


A ACAA 

0.9500 


C56 — C57 


1 T O/r /C\ 

1.386 (5) 


C56 — H56 


0.9500 


C57 — C58 


1.379 (4) 


Cj / — H5 / 


A ACAA 

0.9jUU 


C58— C59 


1.388 (4) 


C58— H58 


0.9500 


C59— H59 


0.9500 


01— C60 


1.254(4) 


02— C60 


1.254(4) 
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C22— C23 
C22— H22 
C23— H23 
C24— C25 
C24— C29 
C25— C26 
C25— H25 
C26— C27 
C26— H26 



1.384 (5) 
0.9500 
0.9500 
1.390(4) 
1.394 (4) 
1.390 (4) 
0.9500 
1.382 (5) 
0.9500 



C60— C61 
C61— H61A 
C61— H61B 
C61— H61C 
03— C62 
03— H3D 
C62— H62A 
C62— H62B 
C62— H62C 



1.515 (5) 

0.9800 

0.9800 

0.9800 

1.407 (5) 

0.8665 

0.9800 

0.9800 

0.9800 



PI— Agl— P3 
PI— Agl— P2 
P3— Agl— P2 
PI— Agl— SI 
P3— Agl— SI 
P2— Agl— SI 
CI— SI— Agl 
C12— PI— C6 
C12— PI— C18 
C6— PI— CIS 
C12— PI— Agl 
C6— PI— Agl 
C18— PI— Agl 
C36— P2— C24 
C36— P2— C30 
C24— P2— C30 
C36— P2— Agl 
C24— P2— Agl 
C30— P2— Agl 
C48— P3— C54 
C48— P3— C42 
C54— P3— C42 
C48— P3— Agl 
C54— P3— Agl 
C42— P3— Agl 
CI— Nl— C2 
CI— Nl— HI 
C2— Nl— HI 
CI— N2— C4 
CI— N2— H2 
C4— N2— H2 
N2— CI— Nl 
N2— CI— SI 
Nl— CI— SI 
Nl— C2— C3 
Nl— C2— H2A 
C3— C2— H2A 
Nl— C2— H2B 
C3— C2— H2B 



115.50 (3) 
112.20 (3) 
112.37(3) 
114.42 (3) 

108.30 (3) 
91.65 (3) 
113.15 (10) 
104.00 (14) 
103.08 (14) 
104.15 (14) 
116.54(10) 

111.05 (10) 
116.55 (10) 

103.07 (13) 
103.75 (14) 
103.25 (14) 
110.00(10) 

115.31 (10) 
119.65 (10) 
104.88 (13) 
102.17 (13) 

104.08 (13) 
118.12(10) 
112.13 (10) 
113.98 (9) 

124.6 (3) 
117.7 
117.7 
124.0 (3) 
117.9 
118.1 
116.4 (3) 

121.7 (2) 

121.8 (2) 

109.9 (3) 
109.7 
109.7 
109.7 
109.7 



C27— C26— C25 
C27— C26— H26 
C25— C26— H26 
C28— C27— C26 
C28— C27— H27 
C26— C27— H27 
C27— C28— C29 
C27— C28— H28 
C29— C28— H28 
C28— C29— C24 
C28— C29— H29 
C24— C29— H29 
C35— C30— C31 
C35— C30— P2 
C31— C30— P2 
C32— C31— C30 
C32— C31— H31 
C30— C31— H31 
C33— C32— C31 
C33— C32— H32 
C31— C32— H32 
C34— C33— C32 
C34— C33— H33 
C32— C33— H33 
C33— C34— C35 
C33— C34— H34 
C35— C34— H34 
C30— C35— C34 
C30— C35— H35 
C34— C35— H35 
C37— C36— C41 
C37— C36— P2 
C41— C36— P2 
C36— C37— C38 
C36— C37— H37 
C38— C37— H37 
C39— C38— C37 
C39— C38— H38 
C37— C38— H38 



120.3 (3) 

119.8 

119.8 

119.7(3) 

120.2 

120.2 

120.3 (3) 
119.8 
119.8 

120.4 (3) 
119.8 
119.8 
119.4 (3) 
122.6 (2) 
118.0(2) 

120.3 (3) 
119.9 
119.9 
119.8 (3) 
120.1 
120.1 

120.4 (3) 
119.8 
119.8 
119.8(3) 
120.1 
120.1 

120.2 (3) 
119.9 
119.9 

118.5 (3) 

124.3 (3) 
117.1 (2) 
119.6(3) 
120.2 
120.2 

120.6 (3) 
119.7 
119.7 
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H2A — C2 — H2B 


108.2 


C2 — C3 — H3A 


109.5 


C2 — C3 — H3B 


1 AA C 

109.5 


H3A — C3 — H3B 


109.5 


C2 — C3 — H3C 


109.5 


H3A — C3 — H3C 


109.5 


H3B — C3 — ^H3C 


109.5 


N2 — C4 — C5 


110.3 (3) 


N 2 — C4 — H4 A 


109.6 


' ^ A T T /I A 

C5 — C4 — H4A 


109.6 


N2 — C4 — H4B 


109.6 


C5 — C4 — H4B 


109.6 


TT/1 A A 11 Al^ 

H4A — C4 — H4B 


108.1 


C4 — C5 — H5A 


109.5 


A C TT^T^ 

C4 — C5 — H5B 


109.5 


H5A — C5 — H5B 


109.5 


C4 — C5 — H5C 


1 AA C 

109.5 


H5A — C5 — H5C 


1 AA C 

109.5 


TT^T^ /~1 r TT^/~1 

H5B — C5 — H5C 


109.5 


Cll — Co — C7 


119.6 (3) 


Cll — Co — ^rl 


124.0 (2) 


C7 — Co — ^Pl 


116.4 (2) 


C8 — C7 — Co 


120.7 (3) 


TTT 

C8 — C7 — H7 


119.7 


f~^/' /~"7 TTT 

Co — C7 — i\l 


1 1 A T 

119.7 


C9 — C8 — C7 


119.4 (3) 


i^r\ J^O TTO 

C9 — C8 — H8 


120.3 


/""O TTO 

C7 — C8 — ^H8 


120.3 


C8 — C9 — CIO 


1 1 A O /">\ 

119.8 (3) 


y~i o /~ir\ TTr\ 

C8 — C9 — H9 


120.1 


CIO — C9 — H9 


120.1 


C9 — CIO — Cll 


120.7 (3) 


r^C\ 1 A TT1 A 

C9 — CIO — HIO 


1 1 n ^ 
119.6 


Cll — CIO — HIO 


119.6 


Co — Cll — CIO 


1 1 A T /O \ 

119.7 (3) 


f~^ll 1 1 TT1 1 

Co — Cll — ^Hll 


1 '^A 

120.2 


/~\ I (\ /"I I -i T T 1 1 

CIO — Cll — Hll 


120.2 


C13 — C12 — C17 


118.5 (3) 


C13 — C12 — PI 


122.8 (2) 


C17 — C12 — PI 


118.7 (2) 


C12 — C13 — C14 


120.3 (3) 


C12 — C13 — H13 


119.8 


C14 — C13 — ^H13 


119.8 


C15— C14— C13 


120.5 (3) 


C15— C14— H14 


119.7 


C13— C14— H14 


119.7 


C14— C15— C16 


119.7 (3) 


C14— C15— H15 


120.1 


C16— C15— H15 


120.1 



C38 — C39 — C40 


1 'I A A 

120.4 (3) 


/— lo O /^OA TTTA 

C38 — C39 — H39 


119.8 


/^Af\ /"IIA TTOA 

C40 — C39 — ^H39 


1 1 A O 

119.8 


C39 — C40 — C4 1 


1 1 A C / A\ 

119.5 (4) 


Ci y — C40 — H40 


1 OA 1 

120.3 


C41 — C40 — H40 


1 'lA 1 

120.3 


C40 — C4 1 — C3o 


121.4 (3) 


A f\ A ^ ^1A^ 

C40 — C4 1 — H4 1 


1 1 A T 

119.3 


C J 6 — C4 1 — H4 1 


1 1 A T 

119.3 


C47 — C42 — C43 


1 1 o o 

118.8 (3) 


C47 — C42 — P3 


122.5 (2) 


C43 — C42 — P3 


118.6 (2) 


A A /1 1 A'^ 

C44 — C4J — C4z 


1 T A A /T \ 

120.9 (3) 


C44 — C43 — H43 


1 1 A C 

119.5 


C42 — C43 — H43 


119.5 


A c A A A o 

C45 — C44 — C43 


119.5 (3) 


r^AZ A A UAA 

C4j — C44 — H44 


1 OA 1 


/^^A"^ A A TTAA 

C43 — C44 — H44 


1 OA O 

120.3 


C46 — C45 — C44 


1 O A /I \ 

120.4 (3) 


C4o — C45 — ^H45 


1 1 A O 

119.8 


/~^AA t~^AC T'fAC 

C44 — C45 — H45 


119.8 


C45 — C46 — C47 


1 OA 1 /0\ 

120.1 (3) 


C45 — C46 — H46 


120.0 


An A H 11 A 

C47 — C4o — H4o 


1 OA A 

120.0 


r^Af^ r^An r^A£. 

C42 — C47 — C46 


120.3 (3) 


f ^ A O /' ' A ^ 1 1 A 1 

C42 — C47 — H47 


119.8 


A /' An 11 An 

C46 — C47 — H47 


119.8 


f^C^ AO AC\ 

C53 — C48 — C49 


1 1 A -1 /I \ 

119.4 (3) 


CDi — C48 — ri 


122. / (2) 


C49 — C48 — P3 


1 1 T O /0\ 

117.8 (2) 


C48 — C49 — C50 


1 1 A A /O \ 

119.9 (3) 


i~^AO /~^AC\ TT^A 

C46 — C4y — H4y 


1 OA A 

120.0 


r^Ct\ /~^AC\ TT/1A 

C50 — C49 — H49 


1 OA A 

120.0 


C5 1 — C50 — C49 


1 O A C /I \ 

120.5 (3) 


/~^C1 l~^CC\ TTCA 

C51 — C50 — H50 


1 1 A O 

119.8 


/~i/iA /^cf\ ncr\ 

C49 — C50 — H50 


1 1 A O 

119.8 


C50 — C5 1 — C52 


1 OA A /I \ 

120.0 (3) 


/~^cf\ ^~^c^ TTC1 

C50 — C5 1 — H5 1 


1 OA A 

120.0 


C C 1 TTC1 

C52 — C5 1 — H5 1 


120.0 


f^c'X f^c^ f^cy 

C51 — C52 — C53 


1 OA O /">\ 

120.3 (3) 


C5 1 — C5z — H5z 


1 1 A A 

1 19.9 


r~^C1 /^CO TTC^ 

C53 — C52 — H52 


1 1 A A 

119.9 


r^AO /~io r^c^ 

C48 — C53 — C52 


1 1 A A /"O \ 

119.9 (3) 


/""AO a TUC3 


1 OA A 

120. U 


C52— C53— H53 


120.0 


C59— C54— C55 


119.0 (3) 


C59— C54— P3 


118.5(2) 


C55— C54— P3 


122.4 (2) 


C56— C55— C54 


120.4 (3) 
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C17— C16— C15 119.9(3) 

C17— C16— H16 120.0 

C15— C16— H16 120.0 

C16— C17— C12 121.0 (3) 

C16— C17— H17 119.5 

C12— C17— H17 119.5 

C23— C18— C19 118.8(3) 

C23— C18— PI 123.4(2) 

C19— C18— PI 117.8(2) 

C20— C19— C18 120.2(3) 

C20— C19— H19 119.9 

C18— C19— H19 119.9 

C21— C20— C19 120.6(3) 

C21— C20— H20 119.7 

C19— C20— H20 119.7 

C20— C21— C22 119.5(3) 

C20— C21— H21 120.3 

C22— C21— H21 120.3 

C2 1— C22— C23 1 20.7 (3) 

C21— C22— H22 119.6 

C23— C22— H22 119.6 

C22— C23— C18 120.2 (3) 

C22— C23— H23 119.9 

C18— C23— H23 119.9 

C25— C24— C29 119.0(3) 

C25— C24— P2 118.2(2) 

C29— C24— P2 122.7 (2) 

C24— C25— C26 120.2 (3) 

C24— C25— H25 119.9 

C26— C25— H25 119.9 

C4— N2— CI— Nl -179.9 (3) 

C4— N2— CI— SI 0.5 (4) 

C2— Nl— CI— N2 168.9 (3) 

C2— Nl— CI— SI -11.5(4) 

Agl— SI— CI— N2 -79.1 (2) 

Agl— SI— CI— Nl 101.4(2) 

CI— Nl— C2— C3 -160.5 (3) 

CI— N2— C4— C5 166.9 (3) 

C12— PI— C6— Cll -97.3(3) 

C18— PI— C6— Cll 10.4(3) 

Agl— PI— C6— Cll 136.6(2) 

C12— PI— C6— C7 83.2 (3) 

C18— PI— C6— C7 -169.1 (2) 

Agl— PI— C6— C7 -42.9 (3) 

Cll— C6— C7— C8 0.5(5) 

PI— C6— C7— C8 180.0(3) 

C6— C7— C8— C9 -0.6 (5) 

C7— C8— C9— CIO -0.6 (5) 



C56— C55— H55 119.8 

C54— C55— H55 119.8 

C55— C56— C57 120.1 (3) 

C55— C56— H56 119.9 

C57— C56— H56 119.9 

C58— C57— C56 120.0 (3) 

C58— C57— H57 120.0 

C56— C57— H57 120.0 

C57— C58— C59 120.2 (3) 

C57— C58— H58 119.9 

C59— C58— H58 119.9 

C58— C59— C54 120.2 (3) 

C58— C59— H59 119.9 

C54— C59— H59 119.9 

01— C60— 02 124.4(3) 

01— C60— C61 118.3(3) 

02— C60— C61 117.3(3) 
C60— C61— H61A 109.5 
C60— C61— H61B 109.5 
H61A— C61— H61B 109.5 
C60— C61— H61C 109.5 
H61A— C61— H61C 109.5 
H61B— C61— H61C 109.5 
C62— 03— H3D 109.4 

03— C62— H62A 109.5 
03— C62— H62B 109.5 
H62A— C62— H62B 109.5 
03— C62— H62C 109.5 
H62A— C62— H62C 109.5 
H62B— C62— H62C 109.5 

C36— P2— C30— C31 59.7(3) 

C24— P2— C30— C31 167.0(2) 

Agl— P2— C30— C31 -63.3(3) 

C35— C30— C31— C32 1.8(5) 

P2— C30— C31— C32 -177.1 (3) 

C30— C31— C32— C33 -1-7(5) 

C31— C32— C33— C34 0.0(5) 

C32— C33— C34— C35 1.4(5) 

C31— C30— C35— C34 -0.4(5) 

P2— C30— C35— C34 178.5 (2) 

C33— C34— C35— C30 -1-2(5) 

C24— P2— C36— C37 -95.3 (3) 

C30— P2— C36— C37 12.1 (3) 

Agl— P2— C36— C37 141.2(2) 

C24— P2— C36— C41 87.1 (2) 

C30— P2— C36— C41 -165.5 (2) 

Agl— P2— C36— C41 -36.4 (2) 

C41— C36— C37— C38 1.1 (5) 
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C 0 — C 9 — C 1 0 — C 1 1 


1.8 (6) 


C7 — Co — Cll — CIO 


0.7 (5) 


PI — Co — Cll — CIO 


-178.7 (3) 


C9 — CIO — Cll — Co 


-1.9 (5) 


Co — r 1 — L 1 z — C 1 3 


-4.2 (3) 


C18 — PI — C12 — C13 


-112.7 (3) 


Agl — PI — C12 — C13 


118.3 (2) 


Co — PI — C12 — C17 


176.0 (2) 


Cio — PI — Ciz — CI / 


0 /.o (3) 


A™1 Til i^lT 

Agl — PI — C12 — C17 


—61.4 (3) 


C17 — C12 — C13 — C14 


-0.7 (5) 




1 TA C /OA 

179.5 (2) 




—0.6 (5) 


C13 — C14 — C15 — C16 


1.2 (5) 


C 14 — C 1 5 — C 1 6 — C 1 7 


-0.4 (5) 


/~^ic /~^i/:r /^I'l 

C15 — Clo — C17 — C12 


1 A /C\ 

-1.0 (5) 


C13 — C12 — C17 — Clo 


1.6 (5) 


PI — C12 — C17 — Clo 


—178.7 (2) 


C12 — PI — CI 8 — C23 


9.3 (3) 


Co — PI — C18 — C23 


AA 1 

—99.1 (3) 


Agl — PI — Clo — Czj 


138.2 (2) 


C12 — PI — CI 8 — ciy 


—169.4 (2) 


Co — PI — CI 8 — C19 


82.2 (3) 


Agl — PI — CI 8 — C19 


-40.5 (3) 


L.2i — C 1 8 — C 1 9 — C20 


0.0 (D) 


PI — CI8 — C19 — C20 


178.7 (3) 


C 1 8 — C 1 9 — C20 — C2 1 


-0.7 (5) 


C 1 y — CzU — Cz 1 — Czz 


0.5 (5) 


CzU — Cz 1 — Cz2 — Cz3 


0.4 (5) 


C2 1 — C22 — C23 — C 1 8 


1 1 /c\ 

-1.1 (5) 


C 1 y — C 1 0 — Cz3 — Czz 


A A /'C\ 

0.9 (5) 


r 1 — C 1 0 — Cz3 — Cz2 


—177.8 (2) 


^ TIO /~*'*1 >1 /~<'TI C 

C3 0 — r 2 — C24 — C2 5 


—167.0 (2) 


C30 — P2 — C24 — C25 


85.3 (3) 


Agl — P2 — C24 — C25 


-47.1 (3) 


C3 0 — P2 — C24 — C29 


14.7 (3) 


C3U — P2 — C24 — C29 


AT 1 /T\ 

-93.1 (3) 


Ag 1 — P2 — C24 — C29 


134.6 (2) 


C2y — C24 — C25 — C26 


1.4 (5) 


r2 — C24 — C25 — C26 


1 T? A y^x 

—177.0 (2) 


C24 — C25 — C2o — C27 


-1.3 (5) 


C25 — C26 — C27 — C28 


-0.2 (5) 


f~^'^/' /~1'^'7 /~<'^0 /~1'^A 

C26 — C27 — C28 — C29 


1.6 (5) 


r^'^n /^oo /"^Tn /^o/i 
C2 / — C2b — C29 — C24 


-1.4 (5) 


C25— C24— C29— C28 


-0.1 (4) 


P2— C24— C29— C28 


178.3 (2) 


036— P2— C30— C35 


-119.2 (3) 


C24— P2— C30— €35 


-12.0(3) 


Agl— P2— C30— C35 


117.8(2) 



F2 — C 3 6 — C 3 7 — C 3 0 


-176.4 (3) 


C36 — C37 — C38 — C39 


-0.9 (5) 


/~^'>0 /^'5A /~^/IA 

C37 — C38 — C39 — C40 


A 1 /C\ 

0.1 (5) 


C38 — C39 — C40 — C41 


0.5 (5) 


C 3 9 — C40 — C4 1 — C 3 6 


-0.3 (5) 


C37 — C36 — C41 — C40 


-0.5 (5) 


P2 — C36 — C4 1 — C40 


1 nn ^ /'*i\ 

177.2 (2) 


C48 — r3 — C42 — C47 


-1.8 (3) 


i^c A Til A'~) An 
C54 — r3 — C42 — C4 / 


1 1 A T /1\ 

— 110. / (3) 


A™1 Tl'5 /^/lO /'"• /I -7 

Ag 1 — P3 — C42 — C47 


126.8 (2) 


AO T\'^ A'^ /1 1 

C48 — P3 — C42 — C43 


-178.7 (2) 


r~^C A TIT A'~\ /^A1 

C54 — r3 — C42 — C43 


72.4 (3) 


Agl — r3 — C42 — C43 


CA 1 

—50.1 (3) 


/~^A'1 /~^A'^ /~^/n A A 

C47 — C42 — C43 — C44 


A T //I \ 

-0.7 (4) 


P3 — C42 — C43 — C44 


176.3 (2) 


C42 — C43 — C44 — C45 


A 1 /C\ 

-0.1 (5) 


C43 — C44 — C4d — C4o 


0.7 (5) 


C44 — C45 — C46 — C47 


A A /C\ 

-0.4 (5) 


C43 — C42 — C47 — C46 


1.0 (4) 


Til A'~\ An A 

P3 — C42 — C47 — C46 


—175.9 (2) 


r^Az r^AC r^Ai ^/lo 
C43 — C4o — C4 / — C4z 


—0.5 (5) 


C54 — P3 — C48 — C53 


18.9 (3) 


C42 — P3 — C48 — C53 


OA C /T\ 

-89.5 (3) 


A™1 Til AO t~^Z'^ 

Agl — P3 — C48 — C53 


1 A A £ /'^\ 

144.0 (2) 


C54 — P3 — C48 — C49 


-165.1 (2) 


A'^ TIT AO AC\ 

C42 — r3 — C45 — C49 


86.6 (3) 


A 1 TIO A 0 C ^ A A 

Agl — P3 — C48 — C49 


-39.3 (3) 


f^C^ AO AC\ /~^C(\ 

C53 — C48 — C49 — C50 


A O /C\ 

0.8 (5) 


■D'2 r^AQ r^An r^zf\ 
P3 — C48 — C49 — CdO 


1 nz A /"lA 

—1/5.4 (2) 


C48 — C49 — C50 — C5 1 


0.6 (5) 


C49 — C50 — C5 1 — C52 


-1.8 (5) 


/~1CA /~1d /~*C^ 

C50 — C5 1 — C52 — C53 


1.6 (5) 


r^ACi /^Ao r^zi 

C49 — C48 — CD3 — CD2 


-1.0(4) 


P3 — C48 — C53 — C52 


175.0 (2) 


/^ci i^c^ i~^c^ AO 

C5 1 — C52 — C53 — C48 


A 1 /C\ 

-0.1 (5) 


C48 — ^P3 — C54 — C59 


OA T 

80.7 (3) 


C42 — r3 — C54 — C59 


-172.4 (2) 


A ™1 TIT l~^C A f ' Z i\ 

Agl — P3 — C54 — C59 


AO n /"i \ 

-48.7 (3) 


AO Til t^C A /~^CC 

C48 — P3 — C54 — C55 


1 A 1 O \ 

-101.8 (3) 


C42 — ^P3 — C54 — C55 


5.2 (3) 


A ™i Til r~*z A c c 

Agl — P3 — C54 — C55 


1 O O /T\ 

128.8 (2) 


C59 — C54 — C55 — C56 


0.8 (4) 


P3 — C54 — C55 — C56 


-176.7 (2) 


/~^c/i /^cc /^c/c /^cn 
Cd4 — C55 — Cdo — CD / 


-2.0 (5) 


C55— C56— C57— C58 


1.3 (5) 


C56— C57— C58— C59 


0.6 (5) 


C57— C58— C59— C54 


-1.8(5) 


C55— C54— C59— C58 


1.1 (4) 


P3— C54— C59— C58 


178.7 (2) 
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Hydrogen-bond geometry (A, °) 



D—Yi-A 


D— H 




D-A 


D—Yi-A 


Nl— Hl-01 


0.88 


1.93 


2.811 (3) 


176 


N2— H2-02 


0.88 


1.89 


2.754 (3) 


168 


03— H3Z)-01 


0.87 


1.86 


2.724 (4) 


177 


C34— H34-02' 


0.95 


2.52 


3.394 (4) 


154 



Symmetry code: i!^xr-\,y,z. 
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